4-Aminopyridine-induced changes in the electrical and contractile activities of the gastric smooth muscle.
Effects of 4-aminopyridine (4-AP) on the electrical and contractile activities of the fundus and antrum of the cat stomach were studied using the sucrose-gap technique. In the fundus, low concentrations of 4-AP (up to 1 mmol/l) induced membrane depolarization and appearance of spike potentials and phasic contractions. After preliminary administration of atropine, 4-AP produced an opposite effect: hyperpolarization and relaxation. On the background of tetrodotoxin (TTX) plus antagonists of cholinergic and adrenergic receptors, high concentrations of 4-AP (greater than 5 mmol/l) caused membrane depolarization and appearance of spike potentials and phasic contractions. In the antrum, 4-AP in low concentrations (up to 1 mmol/l) decreased both the amplitude and the duration of the second component of the plateau-action potential, as well as those of the phasic contractions. This effect decreased in the presence of adrenergic receptor antagonists and was abolished by TTX. On this background, high concentrations of 4-AP (greater than 5 mmol/l) led to the appearance of spike potentials superimposed on the second component of the plateau-action potentials, and to a further increase in the phasic contraction amplitudes. The present data suggest that 4-AP exerts its effects via an increase in neurotransmitter release (low concentrations) and/or directly on the smooth muscle cell membrane (high concentrations).